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Experimental section
Materials and measurements
Unless otherwise stated, all commercial solvents and reagents were used as supplied without further purification. Solvents for chemical synthesis such as tetrahydrofuran (THF), dichloromethane (DCM), ethyl acetate (EA) and toluene were purified by dehydration and distilled with standard methods. The nuclear magnetic resonance (NMR) spectra were measured using a Bruker
Avance III 400 spectrometer (in CDCl 3 and DMSO-d 6 ). Mass spectra were obtained using Micromass LCTTM (HRESI-TOF) spectrometer. FTIR spectra were obtained by Nicolet 380 in KBr pellets. UV-vis spectra were measured using a Nicolet CARY 100 UV-vis spectrometer (EA as solvent). SEM images were obtained by VEGA 3 TESCAN. Cyclic voltammetry was performed with a VERSA STAT II instrument (DCM as solvent). Electrical conductivity measurement was performed with SX1934 (sz-82). Elemental analyses were measured by using a VARIO EL III instrument. X-ray diffraction (XRD) analysis was performed using Rigaku D/max 2550 VB/PC apparatus. 
Synthetic procedures and characterizations
3,3'-((2-Thioxo-1,3-dithiole-4,5-diyl)bis(sulfanediyl))dipropanenitrile (3):
Compound 3 was obtained in a similar manner as described in [3] . Compound 4 was synthesized in a similar manner as described in [4] . 
2-((5-(Methylthio)-4',5'-bis(octylthio)-[2,2'-bi(1,3-dithiolylidene)]-4-yl)thio)ethanol (7):
Compound 7 was synthesized in a similar manner as described in [3, 6] . Cesium hydroxide monohydrate (0.190 g, 1.1 mmol) in dry methanol (10 mL) was added to compound 6 (0.630 g, 1 mmol) dissolved in dry and degassed DMF (50 mL). The reaction mixture was stirred during 10 S7 min, the color becoming dark red. Then, an excess of bromoethanol (2 mL) was added in one portion. The color of the reaction mixture turned back to orange, and the reaction mixture was stirred at room temperature for 12 h.
The solvent was removed in vacuum, and then the residue was dissolved in dichloromethane (50 mL), washed three times with water and dried over anhydrous sodium sulfate. The mixture was concentrated in vacuum and the residue was purified by chromatography on a silica gel column (eluent:
petroleum ether/dichloromethane 2:1). 
4,5-Bis((2-hydroxyethyl)thio)-1,3-dithiole-2-thione (9):
Compound 9 was synthesized in a similar manner as described in [3] . A mixture of compound 1 Notes and References
